What is claimed is: 

1. A system comprising: 

an induction machine /with a stator and a rotor, said 
stator having a plurality/ of phase windings; 
5 an inverter having a plurality of solid-state switches 

with appropriate controls and having the same number of 
phases as said induction machine, said inverter being 
connected to selectively energize said windings; and 

a programmable microprocessor operatively connected to 
10 said inverter and including a program for controlling said 
inverter that includes operating said induction machine 
using pole phase modulation. 

2. A system according to claim 1, wherein said 
15 program operates to control the induction machine as a 

generator. 



3. A system according to claim 1, wherein said 
program operates to switch control of said induction 

20 machine between a motoring operation mode and a generating 
operation mode, each of said operation modes operates said 
induction machine with a desired number of poles. 

4. A system according to claim 2, wherein said 
25 program operates to switch control of said induction 
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machine between a motoring operation mode and a generating 
operation mode, each of said operation modes operates said 
induction machine with a desired number of poles. 



5 5. A system according to claim 1, wherein said stator 

is a toroidally wound stator. 



6. A system according to claim 1, wherein said rotor 
is a squirrel cage rotor. 

7. A system according to claim 1, wherein said stator 
is a toroidally wound stator and said rotor is a squirrel 
cage rotor. 



15 8. A system according to claim 1, wherein said 

programmable microprocessor is a digital signal processor, 



9 . A system according to claim 1, wherein said 

rx $> J 

h Ol microprocessor further includes steps for controlling said 
20 inverter by vector pontrol. 



10. A system according to claim 1, further comprising 
a position sensor operatively connected to said induction 
machine for providing a position indication that is 
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indicative of a relative position of said rotor and said 
s tator . 



10 stator; 

an inverter having 
with appropriate contro 
phases as said toroidal 
being connected to sele 

15 a programmable mic 

and including a progran 
induction machine, saic. 
said inverter so that v> 
pole phase modulation 
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11, A system comprising: 

an induction machir.e with a stator and a rotor, said 
stator having a plurality of phase windings; 

a position sensor operatively connected to said 
induction machine for providing a position indication that 
is indicative of a relative position of said rotor and said 



a plurality of solid-state switches 
]j.s and having the same number of 

induction machine, said inverter 
^ tively energize said windings; and 
roprocessor operatively connected 
to implement vector control of said 
microprocessor also controlling 
aid induction machine operates with 
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12. A system according to claim 11, wherein said 
program operates to switch control of said induction 
machine between a motoring operation mode and a generating 
operation mode, each of said operation modes operates said 
induction machine with a desired number of poles. 
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13. A system according to claim 11, wherein said 
stator is a toroidally wound stator and said rotor is a 
squirrel cage rotor. 



15 
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14. An automotive propulsion system including a 
system comprising: 

an induction machine with a toroidally wound stator 
and a squirrel cage rotor, said toroidally wound stator 
10 having a plurality of phpse windings; 

a position sensor operatively connected to said 
induction machine for providing a position indication that 



is indicative of a rela 
stator; 

an inverter having 



:ive position of said rotor and said 



a plurality of solid-state switches 



and a control system, said inverter having the same number 



of phases as said toro^ 
being connected to sel 



dal induction machine, said inverter 
Actively energize said windings; and 



a programmable digital signal processor operatively 



connected to said indu> 
digital signal process 
vector control of said 
digital signal process 
said induction machine 
of poles using pole pi 



otion machine, said programmable 
or including a program to implement 

induction machine, said programmable 
or controlling said inverter so that 

operates with a predetermined number 
ase modulation. 
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